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IN THE CLAIMS ; 

Please substitute the following claims for the same-numbered claims in the application: 

1 . (Cuirently Amended) A method of fomiing an integrated circuit transistor having 
a reduced gate height, said method coniprising: 

fonning a lamina.ted structure having a substrate, a gate conductor above said 
substrate and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack esrtending from said 
substrate; 

forming spacers to have a target spacer width adjacent said gate stock; 

doping regions of said substrate not protected by said spacers with a dopant to 
form source and drain regions a4jacent said gate stack, wher^n said target spacer width 
ee ntrols on amount of diffupion of said dopant into a chnnnol region of aoid gubstrato 
bolovv said gato conductor avoids lateral encroachment of said dopant through gatri 
substrate to below said gate stack: and 

removing said spacers and said sacrificial layer. 

2. (Previously Presented) The method in claim 1, said forming of said spacers 
adjacent said gate stack comprises forming said spacers adjacent said gate conductor and 
said at least one sacrificial oxide layer above said gate conductor. 
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3. (Currently Amended) The method in claim 1 , wherein the sizo of said spacers said 
target spacer width i$ controlled by the height of said gate stack and v^iierein by forming 
said gate stack from said gate conductor and said sacrificial layer, as opposed to jBrom 
said gate conductor alone, a height of said gate stack can be increased so that said 
inoluding O r widtfa, of said spoooro target spacer width can be modulated 



4. (Currently Amended) The method in claim 3, wherein forming of said larger 
spaeeig said fomiine of said spacers co mprises forming said spacers with said target 
spacer wid th so as to positions said source and drain regions further from said gate 
conductor when compared to source and drain regions formed with spacers formed only 
to said height of said gate conductor. 

5. (Previously Presented) The method in claim 1, wherein said sacrificial layer 
above said gate conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer. 

6. (Qrigmal) The method in claim 5. wherein said sacrificial oxide layer protects 
said gate conductor. 

7. (Previously Presented) The method in claim 1 , wherein said laminated stnictui^ 
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includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherdn said method further compri$e$ doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein Hie combined height of said gate conductor and said sacrificial layer 
prevents said impurity jfrom reaching, said silicon layer, and 

whereas, without said sacrificial layer, said doping process would implant an 
impurity ±rough said gate cotxductor and said gate dielectric layer to said silicon layer. 

8- (Previously Presented) The method in claim 1, wherein said laminated structuic 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
after said patterning process, 

wherein said method further comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that lised in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrifidal layer 
prevents impurities jfrom reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 
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9. (Currently Amended) A xnetfaod of fonmng an integrated circuit transistor having 
a reduced gate height^ said method comprising: 

forming a laminated structure having a substrate, a gate conductor above said 
substrate, and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

fomoig spacers to have a target spacer widtihi adjacent said gate stack; 
epitaxially growing raised source and drain regions on said substrate adjacent said 
spacers; 

after said epitaxially growing of said raised source and drain regions, implanting 
impurities iato said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said iimpurities after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurities to the Ihermal budget of said 
epitaxially growing process and wherein said^aid target spacer width eeafeols an amouafe 
of diffusion of said impurities into said gate oonductof avoids lateral ^croachment of 
said impurities through said substrate to below said gate stack: and 

removing said spacers and said sacrificial layer. 

1 0. (Currently Amended) The method in claim 9, wherein tho oizo of said Gpacors said 
tarftet spacer width is controlled by the height of said gate stack and wherein by forming 
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said gate stack from said gate conductor and said sacrificial lay^, as opposed to from 
said gate conductor alone, a height of said gate stack can be mcreased so that said »£6 
target spacear width including a widths of coid opaooro can be modulated to form lorg^ 
spacers . 

1 1 . (Cuirrotly Amended) The method in claim 10» wherein foiming of said larg e r 
6paeef$ said fonning of said spacers comprises fbnmng_said_spacers with said target 
st^cer width so as to positions said raised source and drain regions further ftom said gate 
conductor when compared to raised source and drain regions formed with spacers formed 
only to said height of said gate conductor. 

12. (Original) The method in claim 9^ wherein said sacrificial layer above said gate 
conductor is formed in a process comprising: 

forming a sacrificial oxide layer above said gate conductor, and 
forming additional sacrificial layers above said oxide layer, 
wherein said sacrificial oxide layer protects said gate conductor. 

13. (Previously Presented) The method in claim 9, wherein said laminated structm« 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer» 

wherein said method further comprises doping said source and drain legions and 
said gate conductor together in a self^aligned implantation after said patteimng process, 
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wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity fi-oni reaching said silicon layer^ and " 

wh^eas, without said sacrificial layer, said doping process would implant an 
impurity through said gat© conductor and said gate dielectric layer to said silicon layer. 

14, (Previously Presented) The method in claim 9, wherein said laminated stmcture 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and dtain regions and said gate conductor together in a self-aligned implantation 
aiter said patterning process^ 

wherein said method flirther comprises a second dopmg process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity to that used in said first doping process after said first doping process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents impurities from reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes would implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer 

1 5. (Previously Presented) The method in claim 9, wherein by implanting said 
impurities after said epitaxially growing process, said impurities avoid being being 
diffused as a result of said thermal budget of said epitaxially growing process, 
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16. (Currently Amended) A method of forming an integrated circuit transistor having 
a reduced gate height, said method comprising; 

forming a laminated structure having a substrate, a gate conductor above said 
substrate^ and at least one sacrificial layer above said gate conductor; 

patterning said laminated structure into at least one gate stack extending from said 
substrate; 

forming spacers to have a target spacer width adjacent said gate stack; 

epitaxially growing raised source and drain regions on said substrate adjacent said 
Sfpacers, wherein said process of epitaxially growing said raised source and drain regions 
is performed in the absence of doping impurities; 

after said epitaxially growing of said raised source and drain regions, implanting 
impurities into said raised source and drain regions and into said substrate below said 
raised source and drain regions, 

wherein implanting said impurities after said qpitaxially growing of said raised 
source and drain regions avoids subjecting said impurities to the theimal budget of said 
epitaxially growing process and wherein said target spacer width-e<«itrols on amount of 
diflfuoion of gaid impuiitioo into said gate conductor avoids laterzd encroachment of said 
^npuri1ies through said substrate to below saiH p^t^ gf«^tr> ^r.A 
removing said spacers and said sacrificial layer. 

17. (Previously Presented) The method in claim 1 6, wherein said forming of said 
10/604,912 g 
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spacers adjaccjat said gate stack comprises foiming said spacers adjacent said gate 
conductor and said at least one saoificjal oxide layer above said gate conductor. 

1 8. (Currently Amended) The method in claim 1 6, wherein the size of paid spacers 
said target spacer width is controlled by the height of said gate stack and wherein by 
forming said gate stack from said gate conductor and said sacrificial lay^, as opposed to 
fiom said gate conductor alone, a height of said gate stack can be increased so that said 
target spacer width, including a widths of said spaooro can be modulated to form larger 
spac e rs . 

19. XCuirently Amended) The method in claim 1 8, wherein fonning of ooid larger 
spaeefs said forming of said spacers comprises forming said spacers with said target 
spacer wid th so as to positions said source and drain regions further fiom said gate 
conductor when compared to source and drain regions formed with spacers formed only 
to said height of said gate conductor. 



20. (Original) The method in claim 16, wherein said sacrificial layer above said gate 
conductor is fonned in a process comprisii^g: 

forming a sacrificial oxide layer above said gate conductor, and 

forming additional sacrificial layers above said oxide layer. 

21. (Original) The method in claim 20, wherein said sacrificial oxide layer protects 
10/604,912 9 
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said gate conductor, 

22. (Previously Presented) The method In claim 1 6. wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer l?elow. 
said gate dielectric layer, 

wherein said method further comprises doping said source and drain regions and 
said gate conductor together in a self-aligned implantation after said patterning process, 

wherein the combined height of said gate conductor and said sacrificial layer 
prevents said impurity from reaching said silicon layer, and - 

whereas, without said sacrificial layer, said doping process would implant an 
impurity through said ga1» cotuiuctor and said gate dielectric layer to said silicon layer. 

23. (Previously Presented) The method in claim 1 6, wherein said laminated structure 
includes a gate dielectric layer below said gate conductor layer and a silicon layer below 
said gate dielectric layer, 

wherein said method further comprises a first doping process of doping said 
source and drain regions and said gate conductor together in a self-aligned implantation 
. after said patterning process, 

whCTein said method fiirther comprises a second doping process of doping halo 
regions below said gate conductor in a self-aligned implantation with an impurity of an 
opposite polarity 1» that used in said first doping process after said first dopmg process, 

wherein the combmed height of said gate conductor and said sacrificial layer 
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prevents impurities fiioin reaching said silicon layer, and 

whereas, without said sacrificial layer, said doping processes woxild implant 
impurities through said gate conductor and said gate dielectric layer to said silicon layer. 

24. (Currently Amended) A method of producing an integrated circuit transistor 
comprising: 

forming a laminated stack deposition, 

wherein said laminated stack deposition is formed in a process comprising: 
fomiing a silicon layer over a substrate layer; 
forming a gate oxide on said silicon layer; 
forming a gate conductor on said gate oxide; and 
fomiing of least one sacrificial material above said gate conductor, 
patterning said gate oxide, gate conductor, and said sacrificial material into at 
least one gate stack; 

forming temporary spacers to have a target spacer width adjacent said gate stack; 

epitaxially growing raised source and dmin regions above said substrate layer 
adjacent said temporary spacers, such that said temporary spacers separate said raised 
source and drain regions from said gate stack; 

simultaneously implanting impurities into said raised source and drain regions and 
into said substrate below said r^sed source and drain regions, 

wherein implanting said impurities after said epitaxially growing of said raised 
source and drain regions avoids subjecting said impurities to the thermal budget of said 
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epitaxially grovdng process and vdierein said target spacer width oontrola on - amount of 
diflEufiion of said innniriti e fi into said pal e conductor avoids lateral encmachmcnt of said 
impurities through said snbstfate to below said gate stack: 

growing an additioxiial dielectric layer on said raised source and drain regions; 

removing said temporary spacers without removing all of said sacrificial material; 

performing a halo implant in said raised source and drain regions and in exposed 
regions of said silicon layer; 

forming a permanent spacer adjacent said gate stack, wherein said pemanent 
spacer is thinner than said temporary spacer; 

performing a source and drain extensions implant in said raised source and drain 
regions and exposed regions of said silicon; 

foiming a final spacer filling said exposed regions of said silicon between said 
permanent spacer and said raised source and drain regions; 

implanting additional impurities into said raised source and drain regions and 
exposed regions of said silicon; 

annealing to activate aU impurities; 

etching bade said additional dielectric layer on said raised source and drain 
regions; and 

saliciding both said gate conductor and said raised source and drain regions. 

25- (Original) The method in claim 24, wherein said process of epitaxially growing 
said raised source and drain regions is performed in Ae absence of doping impurities, 
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26. (Original) The method in claim 24, wherein said removing of said sacrificial layer 
reduces the height of said gate conductor relative to the gate height associated vdth the 
spacing of the source and drain regions created by said spacers. 

27- (Original) The method in claim 24, wherein said forming of said sacrificial 
material above said gate conductor further comprises foraimg a sacrificial oxide layer 
above said gate conductor, forming a saoificial nitride layer above said oxide layer and 
foiming a sacrificial hard insulator material above said nitride layer. 

28. (Pieviously Presented) The method in claim 24, whet«in said sacrificial oxide 
layer protects said gate conductor. 
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